Abstract A significant association between visual field deficits (VFD) and visuo-spatial neglect is well established, although cases of double-dissociation between the two conditions are not uncommon. It has been argued that VFD typically exacerbates the behavioural manifestations of neglect. We examined a series of 51 patients with unilateral right-hemisphere stroke for the presence of visual field deficit and visuo-spatial neglect. Patients were assigned to the neglect group (N +) or the non-neglect group (N-) on the basis of their aggregate scores on the recently standardised Behavioural Inattention Test (BIT). The association between neglect and VFD was confirmed. Four groups of eight patients (N+, VFD+; N+, VFD-; N-, VFD+; N-, VFD-) were then selected from the initial sample so that they were matched for age, IQ, and days post onset of stroke. Within the neglect groups, the severity of neglect did not differ significantly between those patients with and without VFD; within the non-neglect groups, scores on subtests of the BIT likewise did not differ (with the sole exception of Letter Cancellation) between the VFD + and the VFD -subgroups. It was concluded that visual field deficits do not exacerbate neglect, and that poor functional recovery in many patients with VFDs is due to the association of sensory loss with the underlying causal factor of neglect.
Visual field deficits (VFD) are commonly found after stroke,' and provide unequivocal evidence for injury to Although these studies suggest that VFD has deleterious effects on perceptual tasks and rehabilitation success, a closer examination of the evidence indicates that visual field deficits per se might not necessarily constitute a negative prognostic factor." Allen'2 investigated 148 consecutively admitted stroke patients; in this sample, hemianopia alone was associated with 100°, success in functional recovery, whereas a combination of hemianopia with 1) a higher level functional deficit (aphasia or neglect or proprioceptive loss); 2) hemiplegia; or 3) both higher level deficit and hemiplegia, resulted in a significant reduction in successful outcome by 390%, 60%h and 83% respectively.
When VFD has been singled out as a poor prognostic factor, there has been little control over the effects of associated disturbances in visuo-spatial functioning. The large-scale study by Feigensen et al9 referred to the "clinical impression" that many patients with homonymous hemianopia also had visual neglect or anosognosia. Visual neglect or hemi-inattention has been repeatedly found in association with poor prognosis314 and lack of rehabilitation success. ' 13 letters, 10 short words, interspersed with 56 smaller stars. The patient is instructed to cross out all the small stars. Two of the central small stars are used for demonstration, and the maximum score is thus 54. The cutoff is 51. Figure and shape copying The patient copies three outline drawings of a) a four-pointed star, b) a cube and c) a daisy. In part two a group of three simple geometric shapes presented on a separate stimulus sheet is copied. The presence of neglect is defined as the omission of any major part of a lateralised subcomponent of the figures; maximum score is four. The cut-off is three. Line bisection Each patient was presented with three horizontal (8 inch/204 mm) black lines presented in a "staircase" fashion across the page. The test is scored by measuring the extent to which the patient's mark deviates from true centre on each line; maximum score is nine. The cut-off is seven. Representational drawing The patient draws, from memory, a clock-face, a man or woman, and a butterfly. Scoring is the same as for figure copying, with a maximum of three. The cut-off is two. this relationship patients were again divided into four groups; those with visual field deficits with and without visual neglect and those patients without field deficits with and without visual neglect. As the smallest of these groups (N + VFD -) contained eight subjects, the same number was selected from each of the three remaining groups; patients were chosen for these three groups such that they did not differ significantly from the reference group (N + VFD -) for age, IQ and number of days post onset of stroke. A sample of normal controls matched for age and IQ was also included for comparison. Of the patients with VFD, two in the N + group had quadrantanopias and two in the N -group. The mean, SD, and range of scores for demographic and neuropsychological variables are shown in table 2. One-way analyses of variance were used to assess group differences for each test variable with group membership serving as the independent variable and each ofthe six neglect tests serving as a dependent variable. Age, days post onset and intellectual functioning did not differ significantly between the five groups. However, there were significant differences in performance between patient groups on all the neglect tests (table 2) . Table 3 shows the number ofpatients in each of the four groups (VFD + N +; VFD + N-; VFD-N +; VFD-N--) who passed each of the six neglect tests. As found in a previous study,30 Star 
Discussion
Examination of the two neglect groups with (N + VFD +) and without field deficits (N + VFD -) revealed no significant differences in the severity of their neglect. Thus VFDs do not appear to affect visuo-spatial performance adversely when the presence of neglect is controlled. As a group, the mean score for the neglect patients with VFDs was slightly (albeit non-significantly) better than that of neglect patients without VFDs. This unexpected finding has been reported in studies of other spatial tasks. H&aen and Assal," who compared the effects of left and right sided lesions on a variety of visual constructional tasks, found that patients with left brain damage with VFDs scored significantly better than those with intact fields. In the group with right brain damage the inverse was observed, but failed to reach significance. Ogden,23 who expected sensory loss to exacerbate visual neglect, likewise failed to find any significant difference between severity of neglect in patients with and without VFD. The fact that some neglect patients with hemianopia score slightly better than those without VFD may be due to increased reliance on extra-geniculostriate pathways; persistent visual neglect may imply an additional dysfunction at the sub-cortical level of directed attentional mechanisms.
The tendency to confound the effects of visual field deficits with those of higher functional deficits, such as neglect, stems from the sensory based theories put forward to explain the latter.'2 This conflation is not altogether surprising as most patients with visual neglect also have a visual field deficit."3 The association may be expected given that posterior cerebrovascular lesions typically damage areas of Kooistra and Heilman42 helps to resolve the confusion. Their patient appeared to manifest a visual field deficit when her eyes were directed straight ahead or to the left; but the defect abated when the eyes were directed towards right hemispace. The clear conclusion is that the patient showed hemispatial visual inattention rather than hemianopia.42
Finally, the clinical presentation of visual neglect is qualitatively distinct from that of VFD. The hemianopic patient appears able to incorporate the sensory impaired hemifield within his spatial awareness. Patients with neglect, on the other hand, fail to integrate stimuli in contralesional space; they appear unable to conceive, and therefore be aware of, both the existence of contralesional space and their omission of located stimuli.
This central and often characteristic aspect of florid neglect in otherwise well-oriented patients has been insufficiently developed in most discussions of the clinical presentation. Subjective lack of awareness militates against involvement and success in therapy programmes and readily translates into many of the problems and frustrations described by patients, their therapists and families. But the weight of evidence now strongly suggests that visual field deficits per se are neither a bar to good functional recovery nor a factor that exacerbates the severity and poor prognosis of visuo-spatial neglect.
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